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Perkembangan transportasi yang cepat membawa dampak positif dan 
negatif. Salah satu dampak negatif yang timbul akibat perkembangan ini adalah 
penumpukan di persimpangan jalan raya dan kota Yogyakarta tidak lepas dari 
permasalahan ini. Salah satu solusi untuk mengatasi masalah ini adalah 
pembangunan jembatan layang. Jembatan layang Yogyakarta Interchange 
direncanakan ulang dengan menggunakan box girder beton prategang dengan kuat 
tekan 45 MPa. Jembatan berupa jembatan tunggal dengan bentang 40 m terbagi 
menjadi 2 segmen 20 m dan memiliki ketinggian girder 2 m. Pembebanan 
mengacu pada SNI-1725-2016. Berdasarkan hasil perhitungan diperoleh gaya 
prategang awal 16140,424 kN dengan kehilangan prategang 22,21% sehingga 
besar gaya prategang efektif 12555,686 kN. Gelagar menggunakan tendon jenis 
Uncoated 7 wire super strands ASTM A-416 grade 270 sebanyak 6 tendon 
dengan jumlah strands 120. Besar lendutan rata-rata pada girder sebesar 0,03 m 
dan besar lendutan pada plat lantai sebesar 1,676 mm. 
 













The rapid development of transportation brings forth positive and negative 
impact. One of the negative impacts that occur from this development is 
congestion on intersections and the city of Yogyakarta is not free from this 
problem. One of the solution for this problem is by building an overpass. 
Yogyakarta Interchange overpass is redesigned using prestressed concrete box 
girder with strength of pressure of 45 MPa. It is a single bridge with a total span 
of 40 m divided into 2 segments of 20 m each and a height of 2 m. The loading is 
done according to SNI-1725-2016. Based on the calculation it is acquired an early 
prestress force of 16140,424 kN with 22,21% loss of prestress with an effective 
prestress force 12555,686 kN. Girder uses an Uncoated 7 wire super strands 
ASTM A-416 grade 270 tendon with the amount of 6 tendons consist of 120 
strands. Girder’s average deflection is 0,03 m with slab’s average deflection of 
1,676 mm. 
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When I die, I want to be remembered with the life I lived not with the money 








Life’s a game and you’re the player. You decide when to go, when to stop, when 












HALAMAN JUDUL.................................................................................................  i 
HALAMAN PERSETUJUAN. .................................................................................  ii 
HALAMAN PENGESAHAN...................................................................................  iii 
SURAT PERNYATAAN..........................................................................................  iv 
ABSTRAK ................................................................................................................  v 
PRAKATA ................................................................................................................  vii 
MOTTO.....................................................................................................................  ix 
DAFTAR ISI. ............................................................................................................  x 
DAFTAR TABEL .....................................................................................................  xiii 
DAFTAR GAMBAR ................................................................................................  xiv 
BAB   I.   PENDAHULUAN 
A. Latar Belakang. ....................................................................................  1  
B. Rumusan Masalah ................................................................................  2  
C. Tujuan Perencanaan .............................................................................  2 
D. Batasan Masalah ..................................................................................  2 
E. Manfaat Perencanaan ...........................................................................  3 
F. Keaslian Tugas Akhir...........................................................................  3 
G. Lokasi Perencanaan..............................................................................  3 
 
BAB   II. TINJAUAN PUSTAKA 
A. Beton Prategang. ..................................................................................  6 
1. Pengertian. .......................................................................................  6 
2. Perbandingan dengan Beton Bertulang ...........................................  7 
B. Jembatan...............................................................................................  8 
C. Peraturan Pembebanan Jembatan.........................................................  8 
1. Data Beban. .....................................................................................  9 
2. Persyaratan Pelaksanaan. ................................................................  10 
D. Jembatan Beton Prategang..................................................................  16 
1. Gambaran Umum ............................................................................  16 
xi 
 
2. Tahap Pembebanan .........................................................................  16 
3. Jembatan Box Girder Beton Prategang ...........................................  17 
 
BAB III. LANDASAN TEORI 
A. Perencanaan Dimensi Box Girder........................................................  18 
B. Pembebanan pada Girder.....................................................................  18 
C. Analisis Momen dan Gaya Geser Pada Girder ....................................  20 
D. Penentuan Letak Tendon......................................................................  21 
E. Analisis Struktur Girder ......................................................................  22 
F. Penulangan Box Girder ........................................................................  33 
G. Perencanaan Plat Lantai Kendaraan.....................................................  34 
 
BAB IV. METODE PERENCANAAN 
A. Data Perencanaan .................................................................................  38 
B. Alat Bantu Perencanaan................. ......................................................  39 
C. Tahapan Perencanaan Jembatan...........................................................  39 
 
BAB V. PERENCANAAN BOX GIRDER PRATEGANG 
A. Perencanaan Dimensi Box Girder........................................................  41 
B. Penentuan Section Properties Box Girder ...........................................  42 
C. Pembebanan Pada Box Girder .............................................................  44 
D. Analisis Momen dan Gaya Geser pada Girder ....................................  50 
 
BAB VI. PERENCANAAN TENDON PRATEGANG 
A. Gaya Prategang dan Eksentrisitas ........................................................  54 
B. Posisi Tendon Prategang ......................................................................  57 
C. Eksentrisitas Masing-masing Tendon ..................................................  58 
D. Lintasan Inti Tendon ............................................................................  59 
E. Sudut Angkur .......................................................................................  60 




BAB VII. ANALISIS STRUKTUR GIRDER 
A. Kehilangan Tegangan (Loss of Prestress) ...........................................  62 
B. Tegangan yang Terjadi Akibat Gaya Prategang ..................................  66 
C. Tegangan Pada Box Girder Akibat Beban ...........................................  68 
D. Kontrol Tegangan Terhadap Kombinasi Pembebanan ........................  74 
E. Lendutan Pada Box Girder...................................................................  76 
F. Kontrol Lendutan Terhadap Kombinasi Beban ...................................  80 
G. Tinjauan Ultimit Box Girder Prategang...............................................  81 
 
BAB VIII. PERENCANAAN PENULANGAN GIRDER 
A. Pembesian End Block ...........................................................................  86 
B. Penulangan Box Girder ........................................................................  93 
 
BAB IX. PERENCANAAN PLAT LANTAI KENDARAAN 
A. Tinjauan Plat Lantai .............................................................................  96 
B. Pembebanan Pada Plat Lantai ..............................................................  97 
C. Penulangan Plat Lantai.........................................................................  99 
D. Kontrol Lendutan Slab .........................................................................  101 
 
BAB X. KESIMPULAN DAN SARAN 
A. Kesimpulan ..........................................................................................  104 













Tabel II.1 Berat Isi Untuk Beban Mati. .....................................................................  11 
Tabel II.2 Temperatur Jembatan Rata-rata Nominal.................................................  14 
Tabel III.1 Persamaan Momen dan Gaya Geser Per Segmen Girder Prategang ......  21 
Tabel III.2 koefisien Wobble ( K ) dan Koefisien Friksi ( µ ) ..................................  23 
Tabel III.3 Kombinasi Pembebanan Untuk Tegangan Ijin .......................................  30 
Tabel III.4 Faktor Beban Ultimit...............................................................................  32 
Tabel III.5 Faktor Beban Ultimit pada Slab ..............................................................  36 
Tabel V.1 Hasil Analisa Momen Inersia Penampang Box Girder ............................  43 
Tabel V.2 Jenis Beban dan Hasil Analisis ................................................................  49 
Tabel V.3 Persamaan Momen dan Gaya Geser per Segmen Girder Prategang........  50 
Tabel V.4 Momen pada Box Girder..........................................................................  52 
Tabel V.5 Gaya Geser pada Box Girder ...................................................................  53 
Tabel VI.1 Data Strands Tendon...............................................................................  55 
Tabel VI.2 Eksentrisitas Tendon ...............................................................................  58 
Tabel VI.3 Lintasan Inti Tendon ...............................................................................  59 
Tabel VI.4 Perhitungan Sudut Angkur......................................................................  59 
Tabel VI.5 Letak dan Trace Kabel ............................................................................  61 
Tabel VII.1 Resume Tegangan pada Girder .............................................................  74 
Tabel VII.2 Kombinasi Pembebanan Untuk Tegangan Ijin ......................................  74 
Tabel VII.3 Resume Lendutan Akibat Beban ...........................................................  80 
Tabel VII.4 Resume Momen pada Balok..................................................................  84 
Tabel VIII.1 Analisis Momen Statis Balok Bagian Bawah ......................................  87 
Tabel VIII.2 Perhitungan Sengkang Arah Vertikal...................................................  89 
Tabel VIII.3 Perhitungan Sengkan Arah Horizontal.................................................  89 
Tabel VIII.4 Jumlah Sengkang Untuk Busting Force...............................................  90 
Tabel VIII.5 Tinjauan Geser di Atas Garis Netral ....................................................  91 
Tabel VIII.6 Tinjauan Geser di Bawah Garis Netral ................................................  92 
Tabel VIII.7 Jarak Sengkang yang Digunakan .........................................................  93 




Gambar I.1 Lokasi Perencanaan................................................................................  3 
Gambar I.2 Bentuk Model Perencanaan Jembatan ...................................................  4 
Gambar I.3 Bentuk Model Perencanaan Jembatan ...................................................  4 
Gambar I.4 Bentuk Model Perencanaan Jembatan ...................................................  5 
Gambar II.1 Prinsip – prinsip prategang pada balok.................................................  7 
Gambar II.2 Pembebanan truk “T” pada jembatan ...................................................  12 
Gambar II.3 Distribusi beban ”D” yang bekerja pada jembatan ...............................  12 
Gambar III.1. Letak posisi tendon.............................................................................  22 
Gambar III.3 Grafik nilai kc ......................................................................................  25 
Gambar III.4 Grafik nilai ke ......................................................................................  25 
Gambar III.5 Grafik nilai kb ......................................................................................  26 
Gambar III.6 Grafik nilai kd ......................................................................................  26 
Gambar III.7 Grafik nilai kt.......................................................................................  27 
Gambar IV.1 Penampang melintang dan rencana perletakan jembatan....................  39 
Gambar IV.2 Bagan Alir Perencanaan Jembatan ......................................................  40 
Gambar V.1 Dimensi Box Girder .............................................................................  42 
Gambar V.3 Berat sendiri girder...............................................................................  44 
Gambar V.4 Beban mati tambahan ...........................................................................  45 
Gambar V.5 Beban lajur “D” ....................................................................................  46 
Gambar V.6 Gaya rem pada girder ...........................................................................  47 
Gambar V.7 Gaya angin ............................................................................................  48 
Gambar V.8 Beban gempa ........................................................................................  48 
Gambar VI.1 Posisi tendon di tengah bentang ..........................................................  57 
Gambar VI.2 Posisi tendon di tumpuan ....................................................................  58 
Gambar VI.3 Spesifikasi angkur prategang yang digunakan ....................................  60 
Gambar VI.4 Grafik lintasan tendon prategang ........................................................  61 
Gambar VIII.1 Analisis Momen Statis Balok Bagian Atas ......................................  86 
Gambar VIII.2 Analisis Momen Statis Balok Bagian Bawah...................................  87 
Gambar VIII.3 Penulangan box girder ......................................................................  95 
